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(54) Changer-type disk playback device 

(57) A disk playback device provides a space above 
and below a selected disk held in a disk holder. A turn- 
tatjle and optical pickup reside within the space. The 
turntatjie is moved inward in the space from a storage 
position to chuck, and withdraw, the selected disk from 
its disk holder to a playback position in which the axis of 
the turrrtable is within the outline of disks stored in disk 
hoWers. The storage position places the axis of the turn- 
table outside the outline of disks stored in the disk hold- 
ers. In a single play mode, a disk not stored in a disk 
holder is moved directly from outside the disk playt»ck 
device to the playtiack position where it is chucked and 
played. On conclusion of single play, the disk is trans- 
ported out of the disk playback device without being res- 
ident in a disk holder. 
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Description 

BACKGROUND OF THE INVENTION 

The present invention relates to a changer-type 
disk playt)ack dei/ice capable of selectively playing back 
a plurality of disks. 

U.S. Patent 5138591, Japanese Laid-open Publica- 
tion Number 6-36436. and U.S. Patent 5561657 dis- 
close ctianger-type disk playt)ack devices that allow a 
selected disk to be played back without requiring the 
disk to be pulled out from its storage position. In order to 
make the device compact, playtsack means, comprising 
an optical pickup, a turntable, and the like, is moved 
honzontally between a plurality of coaxially disposed 
disks. 

These conventional examples comprise a maga- 
zine having a plurality of mounting plates. A disk is 
mounted on each of these mounting plates. The maga- 
zine can be attached and removed from the device. 
When this magazine is outside the device, a lock mech- 
anism locks the mounting plates so that the mounting 
plates do not separate from each other. When the mag- 
azine is stored in the device, the lock mechanism is 
released by a prescribed lock releasing mechanism in 
the device. During disk playtiack, the mounting plates 
are moved in a direction perpendicular to the disk sur- 
faces, thereby providing more space. Playback mecha- 
nisms positioned at recessed positions, such as a 
turntable and an optical pickup, are moved in the space 
created by moving the mounting plates to allow disKs to 
be played back without requiring the disks to be pulled 
out from the magazine. 

When disks not held in the magazine are to be 
played back, the magazine is removed from the device, 
and disks are removed from the magazine. Then, the 
disk to be played back is mounted in the magazine, and 
the magazine is remounted in the device. This makes 
operating the device complex. Thus, there is a need for 
this type of changer-type disk playback device to be 
equipped with a loading mechanism for loading a disk 
inserted from a slit formed on a frortt panel of the device 
into the device. The loading mechanism can be either a 
pinch-roller loading mechanism where the disk surface 
is interposed between a drive roller and a driven roller, 
or a belt loading mechanism where the edges of the 
dsk are supported by a continuous drive belt disposed 
along a disk transfer path. 

When a disk is to be stored in a storing position 
using a loading mechanism, a supporting means must 
be disposed to support the disk at the storing position. 
The supporting means can take on a variety of different 
structures. When the recording surface or laljel surface 
of disks are mounted on a mounting plate, as in the con- 
ventional technology described above, the disk can be 
damaged tjy the sliding contact between the disk sur- 
face and tiie mounting surface during the loading oper- 
ation. In Japanese Laid-open Publication Number 9- 



17171, filed by the present applicant an arcuate disk 
holder that supports the dsk edge over approximately 
180 degrees can be used. According to this disk sup- 
porting means, the sliding contact between the disk and 

5 the disk holder takes place only at the edge, where no 
data is recorded. Thus, even if the disk is scratched, 
there is no effect on playback. 

During diskplayljack, Uie disk must be moved away 
from the disk holder so that the dsk holder and the disk 

to are out of contact with each other. If the disk hdda' is 
disposed dose to the front panel of the device, the disk 
would project from the front panel when the disk is 
pulled out Thus, the disk holder needs to be disposed 
further back in tiie device so that there is space 

IS between the front panel and the disk holder for the disk 
to be pulled out 

OBJECTS AND SUMMARY OF THE INVENTION 

so It is therefore an object of the invention to provide a 
playl>ack device which overcomes the drawt>acks of the 
prior art. 

It is a further object of the invention to prxivide a 
playback device which permits playing of a disk while an 
2S axis of the disk remains wHhin a perimeter of stored-' 
disks. 

It is a still further object of the invention to provide a 
disk playtiack device in which a spacing between disks 
is suff ident to permit a turntable to move to and chuck a 

30 disk stored in a disk storage device, then withdraw the 
disk to a playback position. 

It is a still further object of the invention to provide a 
disk playback device in which a storage position for a 
turntable and optical pickup is located outside a vertical 

35 space' about a disk playback position. 

Briefly stated, the present invention provides a disk 
playback devKe in which a space above and below a 
selected disk held in a disk hoUer provides room for a 
turntable and optical pickup to move in and out of posi- 

40 tions outside and inside the perimeter of stored disks. 
The turntable is moved inward in the space from a stor- 
age position to chucK and withdraw, the selected disk 
from its disk holder to a playback position in which the 
axis of the turntable is witiiin the outiine of disks stored 

4S in disk holders. The storage position places the axis of 
the turntable outside the outiine of disks stored in tiie 
disk holders. In a single play mode, a disk not stored in 
a disk holder is moved directly from outside the disk 
playback device to the playback position where it is 

50 chucked and played. On conclusion of single play, ttie 
disk is ta'ansported out of the disk playback device with- 
out being resident in a disk holder. 

When the disk holder is moved perpendicular to the 
disk surface in order to play back a disk, playback 

55 means needs to be recessed to a position where ttiere 
is no overiapping with the disk. The space tiiat is 
needed to provide a recessed position for the playt^ck 
means acts as a bottieneck in making the device more 
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conpact. 

In order to achieve the object described above, a 
changer-type disk playback device according to the 
present invention comprises; a plurality of disk support- 
ing menters supporting a plurality of disks so that the 
disks are coaxial; disk support member transferring 
means transfening the plurality of disk supporting mem- 
bers in a direction perpendicular to the surface of the 
disks; disk transferring means transferring a disk 
between a selected disk supporting member and a disk 
insertion/removal position; playtjack means performing 
playback of a disk comprising at least an optical pickup 
and a turntable; disk withdrawing means pulling out a 
disk from a disk supporting member so that the disk and 
the disk supporting member are out of contact; and a 
playback means transferring mechanism moving the 
playback means to a recessed position and a playback 
position, "nie recessed position is a position In a flat 
region formed by the transfer of the disk by the disk 
transfening means where the turntable does not over- 
lap with the disks held in the plurality of disk support 
members. The playback position is a position where the 
turntable overlaps with the disks held in the plurality of 
the disk support members. 

When ttie playback means is at the recessed posi- 
tksn. it Is positioned between the disk insertion/removal 
position, which is provided by disk transferring means, 
and disk supporting means. Thus, there is no need to 
prepare a space exclusively for the recessed position of 
playback means. 

The above, and other objects, features and advan- 
tages of the present invention will become apparent 
from the toltowing description read In conjunction with 
the accompanying drawings, in which like reference 
numerals designate the same elements. 

BRIEF DESCRIPTION OF THE DRAWINGS 



Rg. 1 is a schematic plan view to which reference 
will bo made in describing the operations of the disk 
playback devtee over time. 

Rg. 2 is a schematic plan view to which reference 
will bo made in describing the operations of the disk 
playback device over time. 

Fig. 3 Is a schematic plan drawing lor the purpose 
of describing the operations of the disk playback device 
over time. 

Rg. 4 Is a schematic plan drawing for the purpose 
of describing the operations of the disk playback dwice 
over time. 

Fig. 5 is a schematic plan drawing for the purpose 
of describing the operations of the disk playtack device 
over time. 

Fig. 6 is a schematic plan drawing for the purpose 
of describing the operations of the disk playback device 
over lime. 

Fig. 7 is a side-view drawing of the cam means. 
Fig. 8 is a cross-section drawing along the A-A line 



in Fig. 1 for the purpose of describing the operations of 
the cam means over time. 

Rg. 9 is a aoss-section drawing along the A-A line 
in Rg. 1 for the purpose of describing the operations of 
5 the cam means over time. 

Rg. 10 Is a cross-section drawing along the A-A line 
in Rg. 1 for the purpose of describing the operations of 
the cam means over time. 

Rg. 1 1 is a cross-section drawing along the A-A line 
to in Rg. 1 lor the purpose of describing the operations of 
the cam means over time. 

Rg. 12 is a cross-section drawing along the A-A line 
in Fig. 1 for the purpose of describing the operations of 
the cam means over time. 
IS Rg. 13 is a cross-section drawing along the A-A line 
in Rg. 1 for the purpose of describing the operations of 
the cam means over time. 

Rg. 1 4 is a cross-section drawing along the A-A line 
in Rg. 1 for the purpose of describing the operations of 
20 the cam means overtime. 

Rg. 15 is a cross-section drawing along the A-A line 
in Rg. 1 for the purpose of describing the operations of 
the cam means over time. 

Rg. 16 isa cross-section drawing along the A-A line 
25 in Rg. 1 for the purpose of describing the operations^f 
the cam means over time. 

Rg. 17 is a cross-section drawing along the A-A line 
in Rg. 1 for the purpose of describing the operations of 
the cam means over time. 
30 Rg . 1 8 is a cross-section drawn ng along the A-A line 
in Rg. 1 for the purpose of describing the operations of 
the cam means over time. 

Rg. 19 is a cross-section drawing along the A-A lino 
in Rg. 1 lor the purpose of describing the operations of 
35 the cam means over time. 

Rg. 20 is a cross-section drawing along the A-A lino 
in Rg. 1 for the purpose of describing the operations of 
the cam means over time. 

Rg. 21 is a schematic side-view drawing for the pur- 
40 pose of describing the operations of the disk playback 
device over time. 

Rg 22 is a schematic side-view drawing for the pur- 
pose of describing the operations of the disk playback 
device over time. 
4S Rg. 23 is a schematic side-view drawing lor the pur- 
pose of describing the operations of the disk playback 
device over time. 

Rg. 24 is a schematic side-view drawing for the pur- 
pose of desCTibing the operations of the disk playback 
50 device over time. 

Rg. 25 Is a schematic side-view drawing for the pur- 
pose of describing the operations of the disk playback 
device over time. 

Rg. 26 is a schematic side-view drawing for the pur- 
55 pose of desaibing the operations of the disk playback 
device over time. 

Rg. 27 is a schematic side-view drawing for the pur- 
pose of describing the operations of the disk playback 
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device over time. 

Fig. 28 is a schematic sde-view drawing lior the pur- 
pose of descrOjing the operations of the disk playt»ck 
device over titne. 

Fig. 29 is a schematic sde-view drawing tor the pur- 
pose of descrS)ing the operations of ttie disit pfaytiack 
device over time. 

Fig. 30 is a schematic side-view drawing tor the pur- 
pose of descrSM'ng the operations of the disk playtiack 
device over time. 

Fig. 31 is a schematic side-view drawing tor the pur- 
pose of descrfinng the operations of the disk playtiack 
■device over time. 

Fig. 32 is a schematic sde-view drawing tor the pur- 
pose of descrying the operations of the disk playtsack 
device over time. 

Fig. 33 is a schematic side-view drawing tor the pur- 
pose of describing the operations of the disk playt>ack 
device over time. 

Fig. 34 is a schematic side-view drawing tor the pur- 
pose of descrbing the operations of the disk playback 
device over time. 

Fig. 35 IS an enlarged drawing of flange 16. 

Fig. 36 is a top-view drawing of belt drive mecha- 
nism 40. 

Fig. 37 is a cross-section drawing along the B-B line 
of Rg. 36. 

Fig. 38 is a top-view drawing of guide mechanism 

50. 

Fig. 39 is a cross-section drawing along the C-C 
line in Rg. 38. 

Rg. 40 is a block diagram of the control circuit of the 
disk playback device. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The following is a description of the embodiments 
according to the present invention of a changer-type 
disk playback device capatile of holding five disks. 

Referring to Rg. 1, there is shown a disk playback 
device 1 , having a five-disk capacity, in which disks are 
absent. Arcuate disk holders 11-15 (only upper disk 
holder 11 is seen in Rg 1, the relative positions of the 
five arcuate disk holders 1 1 - 15 are shown in Rg. 21), 
for hokfing up to five disks, are disposed to support the 
edges of disks along an angular range of approximately 
180 degrees. All of (£sk hoMers 11 - 15 are identical, 
therefore only first disk hoMer 11, at the uppermost 
position is descrtoed in detail. 

Four flanges 16 are disposed on disk holder 11. 
Around hole 1 7 is formed on each flange 16. Referring 
momentarily also to the enlarged drawing in Rg. 35, an 
engagement pin 18 projects irtto round hole 17. 

Returning now to Fig. 1, together with Rg. 7, each 
round fiole 1 7 f its over a disk holder transferring means 
30. Each disk hokfer transferring means 30 Includes a 
cylindrical part having interconnected cam grooves 33 - 



34 in its surface. Engagement pin 18 fits into cam 
grooves 33, 34. Disk holder transferring means 30, 
which is descnbed later, tnarsfers disk holders 1 1 ■ 1 5 In 
a direction perpendicular to the paper surface of Fig. 1 . 

s Referring now to Rg. 8, a aoss-section drawring 
along the line A-A line in Rg. 1 shows the relationship 
between disk holders 11-15 and disk hoMer transfer- 
ring means 30. Disk hoUer 1 1 (as well as the remaimJer 
of the disk holders) includes dsk supports 23. 24 for 

10 supporting the edges of the label side and the recording 
side of a disk. A base 25 is attached integrally with disk 
supports 23. 24. Aflange 16, attached to base 25. encir- 
cles the cylindrical portion of disk holder transferring 
means 30. Engagement pin 18 extends inward into 

IS round hole 17 to engage a cam groove 33 in afirst cylin- 
drical cam 31. 

Disk hokfer transferring means 30 is a two^ece 
structjre which includes first cylindrical cam 31 and a 
second cylindrical cam 32 having identical outer diame- 

X ters. Second cylindrical cam 32 is free to rotate relative 
to first cylindrical cam 31 . Rrst cylindrical cam 31 is free 
to rotate on a pin 35 extending upward from a chassis 4. 
Cam groove 33 is formed on the outer perimeter of first 
cylindrical cam 31. A second cam groove 32 is formed 

S5 on second cylindrical cam 32. Engagement pin 18 of 
upper disk holder 1 1 rides in cam groove 33. Engage- 
ment pins 18 of disk holders 12-15 ride in cam grooves 
34 and 33, as wiD be explained. Disk hokf er transferring 
means 30, comprising first and second cylindrical cams 

30 31. 32, move disk holders 11 - 15 in the vertical direc- 
tions. 

Referring to Figs. 7 and 8, cam grooves 33, 34 have 
an irregular pitoh. Positions PI - P1 1 indicate positions 
to which engagement pins 18, and the disk carried in 

35 their related disk holders, are nraved by rotation of disk 
holder b'ansferring means 30. A pitoh LI separates 
positions PI - PS. A pitoh L2, larger ttian pitoh LI, sep- 
arates poations PS - P7. A pitoh L3, larger ttian pitch L2, 
separates positions P7 - P8. Pitch LI is also duplicated 

40 to separate positions P8 - Pi 1. Rrst cylindrical cam 31 
and second cylindrical cam 32 are positioned at rota- 
tional positions in which the connecting positions 
between cam grooves 32 and 33 afigned. Pitch LI is set 
so that adjacent disk holders are In dose contact with- 

4S out a separating space. This enhances compactness of 
the apparatus. 

A spur wheel 36 is disposed on first cylindrical cam 
31. A secorxl spur wheel 37 is d^osed on second 
cylindrical cam 32. Spur wheels 36, 37 are connected to 

50 conventional cylindrical cam driving mechanisms 83, 
82, wNch may be, for example, a motor or the like. Spur 
wheels 36, 37 control the rotational direction arxj posi- 
tion of first cylindrical cam 31 ami second cylindrical 
cam 32. Disk holder b'ansferring means 30 are disposed 

55 on each of the four flanges 16. Spur wheels 36, 37 are 
connected to each disk holder transferring means 30 so 
that all four disk holder tiansferring means 30 are driven 
by cylindrical cam drive mechanisms 82, 83 In the same 
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direction and the same rotation angle. Rotation of disk 
transierring means 30 moves disk holders 11-15 verti- 
cally wittiln disk playback device 1 while maintaining 
them parallel to each other. 

Referring also to Fig. 1, a disk Inserted through a 
slit 3 in front panel 2 of device 1 is transferred to disk 
holders 11 - 15 by a disk transferring means. The disk 
transferring means Is preferably a belt drive mechanism 
40 on the left side and a guide mechanism 50 on the 
right side. Referring to Fig. 36. which shows a top-view 
drawing of beK drive mechanism 40, and Fig. 37, which 
shows a cross-section drawing along the B-B line In Fig. 
36, a pair of upper and lower guide plates 41 , 42 sup- 
port the edge of a disk from above and from below. A 
continuous drive belt 45 is disposed between guide 
plates 41, 42. Drive belt 45 passes over a driven pulley 
43 and an idler pulley 44. Driven pulley 43 is driven in a 
conventional manner by a conventional pulley drive 
mechanism 84 such as, for example, a motor or the like. 
A fixing block 46 Is disposed witNn the loop of drive belt 
45 to support drive belt 45 against inward flexing. 

Referring to Figs. 38 and 39, guide mechanism 50 
includes an upper guide plate 51 and a lower guide 
plate 52 supporting the edge of a disk. A guide wall 53 
between t^jper and lower guide plates 51 arxl 52 con- 
tacts the disk edge. A connecting mechanism (riot 
shown In the drawings) allows belt drive mechanism 40 
and guide mechanism 50 to move In the direction of 
arrows D and E in Fig. 1. Guide mechanism 50 and belt 
drive mechanism 40 are connected so tfiat when guide 
mechanism 50 is moved a transverse distance in the 
direction of arrow E, drive mechanism 40 is moved the 
same distance In the opposite direction, in the direction 
of arrow D. Thus, a cerAer position, equally spaced 
between guide mechanism SO and belt drive mecha- 
nism 40 remains In the same transverse location, during 
inward and outward movement of these two elements. A 
belt/guide driving mechanism 85 includes a motor or the 
like to move belt drive mechanism 40 and guide mecha- 
nism 50 in the D - E direction. 

With a disk supported between drive belt 45 and 
guide wall 53, drive pulley 43 is rotated counter-clock- 
wise t)y pulley drive mechanism 84. This rotates the disk 
ckx^kwise while transferring it In the directkin indicatad 
by an an'ow F, which is perpendicular to ttie D - E direc- 
tion. This transfers the disk, alter insertion through slit 3 
in front panel 2, Into a storage position In the selected 
disk holder in device 1. Also, when drive pulley 43 is 
rotated clockwise by pulley drive mechanism 84, the 
disk is rotated counter-clockwise to transfer it in the 
direction of an arrow C, which is in the opposite direc- 
tion from arrow F. This moves the selected disk out from 
the disk hokJer to a position wrhere a secton of the disk 
projects from slit 3. where it can be grasped by a user. 

Referring to Figs. 1 and 21 , a spindle motor 62 (not 
shown in Fig. 1 ), whk^ rotates a turntable 61 for mount- 
ing disks, is fixed to a chassis 63. Turntable 61 is known 
as a self-chucking turntable that does not require a 



clamper for clamping the disk to turntable 61. A feed 
screw 65 is rotated by a thread motor 64 disposed on 
chassis 63. Tlie rotation of feed screw 65 causes an 
optical pickup to be moved t>etween an inner perimeter 

s and an outer perimeter of a disk. A playback means 
includes at least turntable 61 and optical pickup 66 to 
perform the known operation of beaming a laser from 
optical pickup 66 to a disk while rotating it using turnta- 
ble 61 , and then reading the reflected light to playtiack 

,a data recorded on the disk. 

A guide rail 67 is cfsposed to guide optical pickup 
66 to move parallel to chassis 63. A Shalt 68 is disposed 
at one end of chassis 63. Chassis 63 can rotate 45 
degrees counter-clockwise from the stowage position 

(S shown in Fig. 1 around shall 68. From this rotated posi- 
tion, chassis 63 can move straight in the direction of 
arrow F The rrwtlon of chassis 63 is controlled by a 
chassis driving mechanism 86 comprising a motor or 
the like. Thus, shalt 68 and chassis driving mechanism 

20 86 serve as the playt>ack means transfeirlng mecha- 
nism, which transfers playt)ack means as descrit>ed 
above. 

Turntable 61 is positioned between front panel 2 
and disk holders 11-15. Refemng to Rg. 3, when a disk 

!S 71 is supported by disk holder 1 1 , turntable 61 does not ~ 
overiap disk 71. Instead, it is positioned in the loading 
path of disk 71 between front panel 2 and disk 71 . 

Referring now to Rg. 40, there is shown a t>lock dia- 
gram for the circuit in device 1 . Processing of data from 

30 disk 71 is performed by a conventional playtjack circuit 
91 on the data read by optical pickup 66. The results are 
then output from an output terminal 92. A control circuit 
93, comprising a microprocessor or the like, controls 
playt)ack circuit 91 and controls cylindrical cam drive 

35 mechanisms 82, 83, pulley drive mechanism 84, 
belt/guide drive mechanism 85, and chassis drive 
mecfianism 86 according to the timings dascritsed 
below. 

Reten'ing to the following drawings, the operations 

40 of this embodiment will be described below, with refer- 
ence to Rg. 1 through Fig. 6. which show schematic 
plan views of device 1 ; Rg. 7, which shows a side-view 
of disk holder transferring means 30, which controls ttie 
vertteal transfer of disk holders 11 - 15, and whk:h 

45 shows positions PI - P1 1 of disk holders 11 - 1 5; Rg. 8 
- Fig. 20, which show the rotation of disk holder transfer- 
ring means 30; and Rg. 21 - Rg. 34, which show side- 
views of device 1 and describe the motion of the disk 
and disk holders 11-15 wfthin device 1 . 

so Referring to Rg. 1 , in the initial state for storage of 
disks, drive belt 45 of belt drive mechanism 40 and 
guide wall 53 of guide mechanism SO are moved to posi- 
tions where their separation is smaller than the diameter 
of the disk. Referring to Rgs. 7 and 8, in the initial state, 

S5 engagement pin 1 8, on flange 1 6 of first disk holder 1 1 
is positioned at position P6 at cam groove 33 of first 
cylindrical cam 31. Tliis positions first disk holder 1 1 at 
the same height as slit 3 in front panel 2. Engagement 
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pins 18, on flanges 16 of second - fifth disl< fioUers 12 - 
1 5 are positioned at positions P8 - P1 1 at cam groove 
34 of second cylindricai cam 32. 

From this state, disk 71 is Inserted into slit 3. The 
insertion force causes beft drive mechanism 40 to be 
rrraved in the direction of arrow 0, and guide mechanism 
50 to be moved in the drection of an-ow E by the same 
amount resulting In the state shown in Fig. 2 and. Fig. 
21. This ntxjtion triggers pulley drive mechanism 84 to 
turn bdt drive mechanism 40 and drive pulley 43 coun- 
ter-clockwise, and turn drive belt 45 counter-clockwise. 
Disk 71. which is supported between drive belt 45 and 
guide wall 53, is rotated clockwise and transfen-ed in the 
direction indicated by arrow F BeK drive meclianism 40 
and guide mechanism SO are moved away from each 
other sightly, arxl disk 71 is moved fully into device 1 . 

Referring to Rg. 3, Fig. 9. and Rg. 22. the rotation 
of drive belt 45 moves disk 71 into first disk hokler 1 1 . In 
this state, disk 71 is stably supported over approxi- 
mately 180 degrees of its edge by dsk supports 23. 24 
of disk holder 1 1 . To play back disk 71 after it has been 
loaded, the belt/guide drive mechanism first moves belt 
drive mechanism 40 in the directnn of arrow D and 
guide mechanism SO in the direction of arrow E. This 
moves belt drive mechanism 40 and guide mechanism 
50 away from disk 71 . 

Then, chassis 63 is rotated 45 degrees counter- 
clockwise around shalt 68 from the recessed position 
shown in Rg. 3 to the position shown in Rg. 4. Chassis 
63 is then moved in the direction of arrow F.. Chassis 
drive mechanism 86 transfers chassis 63 to a position 
shown in Rg. 5 and Fig. 23 so that the center of rotation 
of turntable 61 is aligned with the center of a center hole 
81 in disk 71. 

From this position, first cylindrical cam 31 is rotated 
180 degrees counter-clockwise by cylindrical cam drive 
mechanism 82 while second cylindrical cam 32 is kept 
stationary. This moves disk holder 11 from position P6 
to position P7, descending by a distance of pitch 12. 

Referring to Fig. 10 and Rg 24, disk 71 is mounted 
on turntable 61. A conventional self-chucking mecha- 
nism, not shown In the drawings, chucks disk 71 onto 
turntable 61. While disk holder 11 descends, the other 
disk holders 11-15 remain stationary, since they are 
positioned by second cylindrical cam 32, whk:h remains 
stationary at this time.. 

After disk 71 Is chucked orrto tumtatsle 61. chassis 
drive mecfianism 86 moves chassis 63 In the direction 
of arrow G in Rg. 5. This moves disk 71 out of disk 
holder 1 1 so that they are out of contact with each other. 
This state is shown in Rg. 6. Fig. 1 1 , and Fig. 25. Thus, 
the motion of chassis 63 from Fig. 5 to Rg. 6 moves disk 
71 out from disk holder 11. Turntable 61. chassis 63, 
and chassis drive mechanism 86 together serve as disk 
writhdrawing means 

From this position with the disk withdrawn, cylindri- 
cal cam drive mechanism 82 rotates first cylindrical cam 
31 by itself 360 degrees clockwise. Disk hoUer 1 1 is 



raised from position P7, shown in Rg. 7, for a distance 
two times the distance of pitch L2 to position P5. This 
state is shown In Rg. 12 and Rg. 26. 

Refemng to Rg. 6, cfiassis drive mechanism 86 

5 moves chassis 63 in the direction of arrow F. Seen from 
atjove. disk 71 Is moved to the same position as shown 
in Rg. 5. Referring to Rg. 13 and Rg. 27. however, disk 
holder 1 1 is moved vertically above the disk surface by 
a distance twice that of pitch L2. Thus, if the surface of 

10 disk 71 is shaken or if chassis 63 is suspended, disk 71 
is prevented from coming into contact with other mem- 
bers while it rotates, even if chassis 63 Is shaken verti- 
cally by an external vibration or the like. 

Referring to Fig. 1 - Rg. 3. when chassis 63 is at the 

IS recessed position, turntable 61 is positioned between 
front panel 2 and the dsks supported by disk hofcters 1 1 
- IS. As described above, disk 71 of disk hoMer 11 is 
pulled out to a withdrawn position for playback. Thus, 
disk holders 11-15 must remain separated from front 

so panel 2, with a prescrltjed distance between the disk 
holders and front panel 2. 

However, in this emtxxfiment, cfiassis 63 Is ds- 
posed In this space made necessary lor ottier reasons. 
Turntable 61 , when It Is at the recessed position, is ds- 

25 posed In the flat region formed tsy the transfer of disk 71 
from Rg. 2 to Rg. 3 at a position where it does not over- 
lap with the disks in disk holder 11-15. Thus, there is 
no need for a separate space for the recessed position 
of turntable 61. This allows smellier lateral (the D-E 

30 direction in Rg. 1) and depth (the F-G directk>n in Rg. 1 ) 
dimensions for device 1 . 

The following is a description of the procedure for 
storing another disk 72 In disk holder 12 after the play- 
back of disk 71 described above has been completed. 

35 Refemng to Rg. 5, Rg. 13. and Rg. 27, after playtsack 
of disk 71 is completed, cfiassis drive mecfianism 86 
moves chassis 63 in the direction of arrow G in Rg. 5. 

Referring to Rg. 6, Fig. 12, and Rg. 26, disk 71 is 
moved to the writhdrawn position. Then, disk holder 1 1 is 

40 lowered from position P5 to position P7 shown in Rg. 11 
and Rg. 27. This Is achieved by cylindrical cam drive 
mechanism 62 rotating cylindrical cam 31 360 degrees 
counter-clockwise while cylindrical cam 32 remains sta- 
tionary. The rotation of cylindrical cam 31 aPigns the 

45 height of disk hokier 1 1 with disk 71 . 

Cfiassis drive mechanism 86 then moves chassis 
63 in the direction of arrow F. Referring to Fig. 5, Fig. 10, 
and Fig. 24, the edge of dsk 71 are Inserted In disk 
holder 11. Then, cylindrical cam 31 is rotated 180 

50 degrees clockwise, moving disk hokier 1 1 from position 
P7 shown in Fig. 7 to position P6. Referring to Rg. 9 and 
Rg. 23, disk 71 is raised up and the chucking between 
disk 71 and turntable 61 is released. Chassis drive 
mechanism 86 moves chassis 63 from the playback 

55 position shown In Rg. 5 to the position shown in Rg. 4 
to a recessed position shown in Rg. 3 where it does not 
obstruct the vertical motion of the disk. 

Then, cylindrical cam drive mecfianism 82 rotates 
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cylindrical cam 31 180 degrees courrter-clockwise. 
Referring to Rg. 10, disk holder 1 1 is first brought back 
to position P7. Then, cylindrical cam drive nnechanisms 
82, 83 rotates both cylindrical cam 31 and 32 360 
degrees clockwise. This causes disk holder 1 1 to move 
from position P7 to position P5, disk holder 12 from 
position P8 to position P7, disk holder 13 from position 
P9 to position P8, disk holder 14 from position P10 to 
position P9. and disk holder 15 from position P11 to 
position P10 (see Rg. 7). 

Referring to Rg. 14, cylindrical cam drive mecha- 
nism 82 is used to rotate cylindrical cam 31 180 degrees 
ckx:kwise without rotating cylindrical cam 32. This 
causes disk holder 1 2 to move from position P7 to posi- 
tion P6 (see Fig. 7). The height of disk holder 12 is 
aligned with slit 3 in front panel 2. This state is shown in 
Rg. ISandRg. 28. 

Referring again to Rg. 1, drive belt 45 of belt drive 
mechanism 40 and guide wall 53 of guide mechanism 
50 are moved to a separation distance smaller than the 
diameter of the disk. Referring to Rg. 16 and Rg. 29, 
disk 72 is tlien loaded through slit 2 and moved Inward 
until disk 72 is supported in disk holder 12 in the same 
manner as descrbed above. 

Then, when disk 72 Is to be played back, dassis 63 
is moved (Rg. 30), and first cylindrical cam 31 Is rotated 
1 80 degrees counter-clockwise without rotating second 
cylindrical cam 32. This causes disk 72 to be chucked to 
turntable 61 (Rg. 17, Rg. 31). Then, chassis 63 is 
moved so that disk 72 is witlxirawn from disk holder 12 
(Rg. 18, Rg. 32). Rrst cylindrical cam 31 is rotated 360 
degrees clockwise without rotating second cylirxirlcat 
cam 32 so that disk holder 12 is moved to position P5 in 
Rg. 7 and disk holder 1 1 is moved to position P4 (Rg. 
19, Fig. 33). Then, chassis 63 is moved, resulting in the 
playback state (Rg. 20, Fig. 34). 

As described atx>ve, first cylindrical cam 31 can be 
rotated witfiout rotating second cylindrical cam 32. It Is 
also possiUe to rotate both by the same angle. When a 
disk is being played back, the disk holder corresponding 
to the disk to be played is positioned at position P5 (see 
Fig. 7). In order return the disk after playback to the disk 
hoUer, the disk holder is moved to a position P7, where 
its height is aligned with the playback position. During 
this operation, cylirxirical cam 32 is not rotated. Simi- 
larly, in order to play back a loaded disk, the disk holder 
is moved from position P6, where its height is aligned 
with that of the loading surface, to position P7, which is 
aligned with the chucking position. In this case, only first 
cylindrical cam 31 is rotated counter-clockwise. 

The following is a description of the sequence that 
takes place when disks are In all the disk holders, play- 
back of disk 71 mounted in disk hoMer 1 1 has com- 
pleted, and the disk mounted in fourth disk holder 14, 
the fourth disk holder from the top, is to be played back. 
In this case, cylindrical cams 3 1 and 32 are both rotated 
clockwise. Disk hoMer 1 1 is moved to position P3, disk 
holder 12 to position P4, disk holder 13 to position PS, 



disk holder 1 4 to position P7, and disk holder 1 5 to posi- 
tion P8 (see Fig. 7). Then, cylindrical cam 31 moves 
disk holder 14 from position P7 to position P6, and then 
to position P7 and then to position P5. 
s By separating cylindrical cam 31 and 32, the disk 
holder containing the disk to be played back can be 
moved to position P7, where it is aligned with the play- 
back position. Then, the disk holder can be moved to 
position P5 without tiie need to move another disk 
to holder below this disk holder or the disk contained in the 
lower disk hoteler. Thus, tiie disk to be played back can 
be given adequate clearance below rL 

In the playback means fransferring mechanism of 
ttie embodiment described above, turntable 61. optical 
15 pickup 66. and the like are disposed on chassis 63, 
which is rotated 45 degrees counter-clockwise and then 
moved. This causes turntable 61 to move from the 
recessed position where It does not overlap the disk to 
tiie disk playback position. However, the present inven- 
ts tion is not resfricted to this, and the playback means 
transferring mechanism can use different methods to 
move the playtiack means. 

Furthermore, In the emtxxliment described atjove, 
tiie playtjack position of the disk is coplanar with ttie 
25 holding position of tiie disk. However, the present Inven- 
tion is not resfricted to this. The playtjack position can 
also be the position shown in Rg. 6. Rg. 1 1 , and Rg. 25 
' where the disk is withdrawn frtjm the disk holder. 

In the embodiment described above, tiie disk 
30 holder transfer mechanism includes cylindrical cams 
31, 32, which engage disk holders 11-15. However, the 
present invention Is not restiicted to this, and other 
mectianisms that can perform similar operations can be 
used. 

35 In the embodiment descrtoed atwve, disk transfer- 
ring means includes drive belt 45, which engages with 
the edge of the disk. However, the present invention is 
not resfricted to this. For example, a pair of rollers that 
support the recorded surface and the label surface of 

40 tiie disk can also be used. 

In the embodiment descrbed above, the disk sup- 
port member includes a disk hokler that supports ttie 
edge of the disk over a range of approximately 180 
degrees. However, other structures can be used, such 

45 as a plate on which the disk is mounted. In this case, if 
the disk is mounted on the plate so that the recorded 
surface of the disk faces the plate, the plate and ttie 
plate below it are lowered alter the chucking operation. 
A first and a second disk support member transfer 

so mechanism must be sbxictured so ttiat during this lower- 
ing operation, the plate above the mounted plate does 
not coma near the plate on which tiie disk Is chucked. 

During disk playback, the disk and the disk support 
member are moved avi^ from each other by the chas- 

55 sis drive mechanism to move the dsk, which is chucked 
to the tajrntable. However, it would of course also be 
possible to use the fransfening means that transfers the 
disk into the device to move the disk to the withdrawn 
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positioa 

As descrSied above, according to the present 
invention, a playtiack means is disposed so that a 
recessed position, where the turntable does not overlap 
with the disks held inside a plurality of disk supporting 5 
members, is positioned inside a space for withdrawing a 
disk, which is provided to move the disk away from the 
disk supporting member. Thus, there is no need to pro- 
vide a separate space for the recessed position of the 
playback means. 'o 

As descrS}ed above, playtiack includes moving 
disks between stored positions in disk holders and the 
playtiacK position. A sngle-play mode is also possible. 
Referring to Hg. 34, in single-play mode, »en if all disk 
holders are full, or if storage of a disk to be played is not is 
desired, disk 72 may be moved from slit 3 directly to the 
play position, wfiere it is chucked and played. At the 
conclusion of play, disk 72 is moved directly outward 
through slit 3 without residence time In a disk holder. 

Having desaibed preferred embodiments of the so 
invention with r^erence to the accompanying drawings, 
it is to be understood that the invention is not limited to 
those precise embodiments, arxl that various changes 
and modifications may he effected therein by one skilled 
in the art vrthout departing from the scope or spirit of 2S 
the invention as defined in the appended claims. 

Claims 

1. A changer-type disk playtiack device comprising: 30 

a plurality of disk supporting members for sup- 
porting a plurality of disks; 
disk support member transferring means for 
transferring said plurality of disk supporting 35 
members in a direction at an angle to a surface 
of said disks; 

disk transferring means for transferring a disk 
between a selected disk supporting member 
and a disk insertion/removal position; ^o 
playt>ack means for performing playback of 
said disk, 

disk withdrawing means for moving at least one 
of said disk and said disk supporting merrtjer 
to place said disk and said disk supporting 4S 
member out of contact wHh each other; and 
a playback means transferring mechanism lor 
moving said playback means between a 
recessed position and a playback position, said 
recessed poation being a position in a region so 
formed t>y the transfer of said disk by said disk 
transferring means where said turntable does 
not overlap with said disks held in said plurality 
of disk support members, and said playback 
position being a position where said turntable ss 
overlaps with said disks held in said plurality of 
said disk support members. 



2. Apparatus according to daim 1, wherein said play- 
back means includes at least a turntable and an 
optical pickup. 

3. Apparatus according to daim 1 , wherein said angle 
is generally perpendicular to said surface. 

4. A disk playtsack device comprising: 

a plurafity of c£sk supporting members; 
transfer means for moving a selected one of 
said disk supporting members to a selected 
position: 

a playtjack means: 

a playtiack means transfer means for transfer- 
ring said playtiack means between first sec- 
ond and third positions: 
said first position being a storage position: 
said second position being a disk chucking 
position; 

said third position being a disk playing position; 
said transfer means being further effective for 
moving others of said plurality of disk support- 
ing members to separated positions separated 
from said selected position: 
said separated positions being suffidently far 
apart to permit said playtiack device to pass 
from first position to said second position 
wherein said playt>ack means may chuck a 
selected disk wfiile said selected disk remains 
supported in a selected disk supporting mem- 
ber; 

said playtiack means being driven to wittxJraw 
said selected disk a predetennined distance 
from said disk supporting member to said third 
position for playtiack of said selected disk; and 
an axis of said playback means in said third 
position being within a perimeter of disks in 
said others of said plurality of disk supporting 
members. 

5. Apparatus according to claim 4, wherein said first 
position includes said axs being outside a perime- 
ter of diste in said others of said plurality of disk 
supporting members. 

6. Apparatus according to daim 4, wherein said play- 
back means in said first position is aligned vertically 
with said separated positions. 

7. A disk playtiack device comprising : 

a plurality of cfisk supporling members; 
a turntable and optical pickup; 
a playtiack device transfer means for transfer- 
ring said turntatile and optical pickup between 
at least between first and second positions; 
said first position being a stowage position; 
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said second position being a disk playing posi- 
tion; 

transfer means for moving said plurality of disk 
supporting members to separated positions 
separated from said disk playing position; s 
disk transfer means for moving a disk from out- 
side said playback device to a position within 
said disk playing device wherein said turntable 
is able to chuck said disk; 

said separated positions being sufficiently far to 
apart to permit said turntable and said optcal 
pickup to pass from said first position to said 
second position to play said disk; and 
said disk transfer means moving said disk upon 
conclusion of playing sa»d disk to a position at is 
least partly outside said disk playback device, 
without said disk being resident in any disk 
storage device. 

so 
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Fig. 33 
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Fig. 37 
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